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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for producing a polyimide film having a high elastic modulus and good dimensional 
stability. 

SOLUTION: In the method for producing the polyimide film, a highly swelled gel film produced by introducing a polyamic acid solution 
with poly(p- penylene-3,3\4,4'-biphenyl tetracarboxyimide) having a high elastic modulus and good dimensional stability cast into a 
polyamide acid settling solvent containing a dewatering condensation agent is stretched while being swelled. 
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Japanese Unexamined Patent Publication 
No. 145561/2003 (Tokukai 2003-145561) 

A. Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

B. Translation of the Relevant Passages of the Document 

See also the attached English Abstract. 

[0014] 

[MEANS TO SOLVE THE PROBLEM] 

The present invention is a method for producing a 
polyimide film, including the steps of: (1) preparing a 
solution including polyamic acid whose main repeating 
unit is polyamic acid derived from p-phenylenediamine 
and 3,3\4,4'-biphenyltetracarboxylic acid dianhydride and 
at least one solvent selected from the group consisting of 
N,N-dimethylformamide, N,N -dime thy lace tamide, 

N-methylpyrrolidone, and 1 ,3-dimethylimidazolidinone; (2) 
flow-casting the solution prepared in the step (1) onto a 
supporter to form a film, and immersing the film and the 
supporter in a mixed solvent including at least one 
member selected from the at least one solvent, acetic 
anhydride, and an organic amine compound, thereby 
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forming a gel film in which at least a part of polyamic acid 
is converted into polyimide; (3) stripping the gel film from 
the supporter and cleaning the gel film if necessary, and 
biaxially drawing the gel film thereafter; and (4) thermally 
processing the biaxially drawn film to form a biaxially 
orientated polyimide film. 
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(6) 



i&bT^#£ or^sa©^ K f 

U ^Df P >©£ 5 ftWSiltfH 5 -;? -r^l/A±{Cjj£SL/-?- : 

ig«ffiss#H«T-ctT s c lav . 
[ oo 3 6] m^hinimmr s xt-£s%mm*.mmt 

tfyrs ?£&©]Kj£ft^<fcL-cflK fero-cjbO. lu 

1. 8-trx (N. N-yy^l/TS s) i-7$\»<D 

Pa^mmr s >. e y s>>*i.tf*©iiH*fc.- y 
>fc«fctf*©Sfa§&. y >. -ry * y y 

1, [5. 4. 0] ^>7H2 

>> N. N-r-5>X^;l/T 5 y t* y y>©*p#$f&8S5&ffc 

y ^ixfeAc^f a y >*jjs?* s/c h y 

«ft<,>#s. 0. 5moJ%J^J:9»gL<«l. 0 m 
[0 0 3 7 ] *^^a«±IB©i 5 tcXS (2 ) (Cfc 

y r 5'i9i*«Sl7 5 >lb^5©M^&T&t£f&3 

[0038 ( 2 ) te^TS^^*©**!^ 

tf-sfcao ic « ■ » s t> < « o . 5 aa% ti± 9 9 ms.% 

[ 0 0 3 9 ] ZM ( 2 ) Gctet^T.. 

5 FSfl-^rtU 0 ~ 10 0%kLtT*> 
[00 4 0 ] IS (3) XS (2) -Cf#P>ft/c* 

[-0 0 4 1 ] mWfi&te. —M.t<C%\titlX:\*2>\,>fr>tt2> 
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Mi#<Dfg<OM&t UXl*&l<cmfc-r2> fc©-C«ft(,>#; 

[oo42]is.( 3) -v-mmwicm-yfrVi ■? 4 >v 

A#3 0.0~2 0 0 0%©I^g*fcOC i{Cct*)Sitv 

^F-HTC * «3 , : 2 0 0 0 %&LkVlzy)\'0®&lfi&T t> 

[0.043]Ii (4) ©^Afta*5£Sft^L,5l5gTK: 
3 0 0-550 •C©MS r C^t61- * C i K J: D 9 5%* 

iBi s F»^©iasiiSfa=&ffli*ti Lrji^i/ ^ i c 
[ o o 4 4 3 ^^^si u-c«^a»^. nswm. 
%m wcmmic j: &M»ft <t**s^-c * cnKRgs 

[ 0 0 4 5 ] C©<fc 5(c6t#%nfcl#!H y A 5 F^ 

8&%|-ft3c5E14tf y V:3 F7 -<;l/A ift>5ffiF«3©ii:^-r^ 
-*l^(caiJ5£b/ct ^ tr^omtt 10. 2 G p a *M 
it. ®F*3*(6j©|^5ft^*s 1 0 p p m/ - C<fc t) /hS t> 

jj<y 4 5 F7^ Jl/ A « Wtt©iS If 1 0 m m 

wrpwi* y jjUj^x *-3^rfc m^F-ffl^. w^. «if * s 

*i-C#S. *fc7U*^;H5iss*«. TAB <7*-7' 

Yji-ifv YMzs^jisif) mr-tr. loc (y 
-F i—y<o%nwt isx&m^ set 

[0 04 6] 

[00 4 7 ] ftfctf y T 5- F^©^ttS«. NMP* 
Jj<y v-jgao. 5 g/l 00m l-C3 5"C-ca'J5£l'/c 

©SS©tb!p63¥tiJt/;fc 0 fftb^; KjBMXlKDS3.« 



40 Wj ; 



:=f (Wj/W!- i) xi oo 

«tUT»LaL.fe„. t/c3Sf#eaiJS«5 OmmX 1 0mm 
©■y->7";l/*fflC\ ?ISg<3jiS5mm/m i n"Ctfl^ 



•j j. >f - ^ t> u c t - l T ic j; -p x®\%*'nr>ic <b©r 

[0048 ] mftisfa%mimmt.T a ^ > * > > 

-yTMA (TA2 9 4 0) {C «t "P 2 5mmX4. 5mm 
©•9->^*ffl^r. 1 0'C/vsx i n©#SiiS-C. $ 
•T2 5 0X$-CJJI1&U ^?S$r?ft*PU/c©^. WO*2 
5 0'CS-Cjnf^6^©f^E§Sft«l**«> > 5 0-2 5 
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[0049] A 5 FS£*IS. 7 - V x£tfejfc*teWfcSf 
(N i c o l e t Magna 7 5 0)£&BU 3 

U 5 F»^*) = (A^./At.,,) / (A„ „,/A 
o t „-i) x 1 0 0 

A 72 0 : V^-ffrOi 2 0 cm- W 5 K*§£**fcr- 

>«>fMi8*flE :'• 

A»„, : -y-^^U© 1 0 2 4 c m- 1 ^>«>«ttfcfcfcf 10 

A, ,„ : 4 5 0 'Cmtm? -f ^A© 7 20 cm-H 

A 0 i„, : 4 5 0 4 JlVA© 1 0 2 4 cm- 1 

-c>-tf>8SI£*fcr- ?CD<RJ|X9it& 
[0050] [*tti09 1 ] «#i£g. ^SR^AW&ffi* 

7 X 3 Efi-C p - 7 * =- U > y T 5 > 1 

2. 2«figp*NMP4 o ommmiti&Mvtc. C©& 

4' - 17 1 h 3 3 . 2fi 20 

? C ©tf V T 5 ? *®?§i£©tf V v- 

[005 1 ] COiH'Jr? ? PET^V^ 
A±fc/p#l. Omm^F^^l/- FSrffl^t:** ' 
* h U NMP 50 0 ml, 1*^83 5 Om 1 , £y 

50m.l ^ft^^A^iAb l O^S ; • . 

A£f#fc 0 C©«l/7 -fVUAO-f 5 KS^?ii4 5%t 

[0 0 5 2] f#6n/cy;l/7<;l/A4NMP^lfiTl 
5 3 W*ffi£^* * ifc-CHSEU ^ST2 

H#fflfc#3«fc5mm/s e c <&&mXW$~W&& 

Ltc 0 mxmtmov)^ -t^Aommm^e 5 o%r 
tt^7>zmi> 1 6 o*c-4 5 o°c<Dra-csp§^s 

A^f#/c 0 f#6ft/c#y <s F? VJi>A©»#tti 0 m 

1. OGPa, 13. 2GPa, ?l5g0^g«0. 48* 
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*GPa, 0. 5 4GPaf*fi«2 5. 2%. 18. 3 
%. Hft05S^»«4p pm/°C, 4 p pm/°C-CS>o 

[0 0 54] [JS&6092] 'RJSFJli^O^«:ffl^ 

• iffift*, PET7 ^ ±teJI& 1 . 0 mm&'ir 9 

ywu^r^^g, N-Xf A^-kay-K- 
^S i) Om l»6&c«-KKC«Ab 1 0&gj£Hfb3i*fc 
P E T 7 A )\2*ip mm U 3 6 1 0 2 0 # 

<Dfc'~*«tl^3tr<r ^SFl»*B9-9Kr*o . 

3«fc« % w«*^+y*THfiu.*aT2tt*rft«c 

*2...9«K5mm/s e c ODiiKr El^-ttSf* L 

o /to 

[0055] mmtov^A to*>VNBfe vmmmm 

2 0 0W2Q»i|ai"lfc«» 4 5 

0 TJ*r&*te^£_hW\ # y 4 S F? a JlAZm 

fco »enfc^y-f 5 f^.^^aojp^bi o // m, as 

WOB^r *Il^*c«JELfcg.|BWtt*tt 1 1 . 7 G 
Pa\ 13. 4GPa, ttgtt2 6. 0% v 2 8. 6 
%, 5I»5S*«0-. 5 3GPa, 0. 6 5GPa, MM 
KfltlRtt-B P P m/°C, 6 p p m/m.o/c, $fc>f 

$ Ksi»*a i p 0 %-c*o/c o 

[0 05 6] itbK^d] ±EmMmv»ibtiiL# y r ^ 

"FM*, l3?XW&±frmfrO : . 6mm© F^^-^U 
- F«rfflUT^^X*«±CC^rX Kit otrtasftm 
iB^tt^^ri 2 0.-C-C2 o^jSb^c©^, 

CCHSL/fc. CO#UT5 -^lV^^44 5 0'C*. 

tifc^y --f ^ F^.-f 1 2 Mm, ?[5g?¥ft* 

B*I9.. 52GPa, 19. 14GPa, fflfi««K4 
1. 7%, S4 5. 0%; 5ISS5Se«8SO. 49GP 
a, mo. 4 8GPa, (KMffift» 1 4 p p m/'C, 

1 5 p pm/WJ-pfco 
[0 05 7] 

5 F^-f ;^fti86r#*. 
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1$Pi2 00 3- 1 4556.1 



4F071 AA60 AC12 AE1SA AF20 

AF45 AF54 AG05 AG12 AG28 ' 
AG34 AH12 BA02 BA09 BB02 
BB08 BC01 

■ , « - 

4F205 AA40 AB19A AC05 ACQ1 

AH33 GA07 GB02 GC06 C3E22 

GE24 GF03 GF24 GW05 GW21 

■ • ■ 

.43043 PA02 PA04 PA19 PB23 PC015 
PC016 PC135 PCL36 PC185 
> PCL86 QB15 QB26 QB31 
RA35 SA06 SB01 TA22 TA47 
TA66 TB01 UA121 UA132 

- 

UA672 VA011 VA062 XA03 • 
XA16 XA36 XB05 YA13 YA23 
YA29 2A35 ZB50 



